Dopamine and somatostatin inhibition of prolactin secretion from MMQ pituitary cells: role of adenosine triphosphate-sensitive potassium channels.
The sulfonylurea glibenclamide, which is known to block ATP-sensitive potassium channels, increases, in a dose-dependent manner, the release of PRL from MMQ pituitary cells. Glibenclamide does not reduce the dopaminergic inhibition of forskolin-stimulated PRL secretion; conversely it almost completely abolishes the inhibitory effect of somatostatin (SRIF) on this parameter. The sulfonylurea dose dependently increases basal [Ca++]i, without affecting the increase in [Ca++]i induced by high concentrations of extracellular potassium. Glibenclamide does not modify dopamine-induced [Ca++]i reduction, whereas it abolishes the inhibitory effect of SRIF on basal [Ca++]i. In the presence of diazoxide, an opener of ATP-sensitive potassium channels, which lowers basal [Ca++]i, dopamine still reduces [Ca++]i whereas SRIF does not induce a further decrease. Glibenclamide induces the depolarization of the cell membrane and prevents the SRIF-evoked hyperpolarization. The hyperpolarization of the cell membrane induced by dopamine is not modified by glibenclamide. Diazoxide induces a cell membrane hyperpolarization that is enhanced by dopamine but not by SRIF. Finally, glibenclamide does not affect basal and stimulated adenylate cyclase activity. In conclusion, our findings show that, in MMQ cells, glibenclamide stimulates PRL release, suggesting an involvement of ATP-sensitive potassium channels in the regulation of PRL secretion. The reversal by glibenclamide of the effects of SRIF on calcium homeostasis, membrane potential, and PRL release suggests that this type of potassium channel participates to the somatostatinergic inhibition of PRL secretion. Conversely, we found that glibenclamide does not modify the dopaminergic inhibition of PRL secretion and second messenger systems, suggesting that ATP-sensitive potassium channels may not be involved in the inhibitory effect of dopamine on PRL release.